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AERIAL IMAGE AT BEST FOCUS 
134 nm PITCH, 6% Att PSM, 67 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, UNPOLARIZED LIGHT, 
C 0 =0.50, C 45d =0.65 
NILS 0 =1.55, NILS 45deg =1.49 
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AERIAL IMAGE AT BEST FOCUS 
134 nm PITCH, 6% Att PSM, 67 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, RADIAL POLARIZATION, 

C^O.80, C 2 =0.55 
NILS.,=2.30, NILS 2 =1.96 
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FIG.7A 
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AERIAL IMAGE AT BEST FOCUS 
134 nm PITCH, 6% Att PSM, 67 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, TANGENTIAL POLARIZATION, 

C^O.19, C 2 =0.98 
NILS-, =0.62, NILS 2 =0.94 
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FIG.7B 
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AERIAL IMAGE AT BEST FOCUS 
125 nm PITCH, 6% Att PSM, 75 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, UNPOLARIZED LIGHT, 

C^O.35, C 2 =0.61 
NILS.,=1.10, NILS 2 =1.15 
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AERIAL IMAGE AT BEST FOCUS 
125 nm PITCH, 6% Att PSM, 75 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, TANGENTIAL POLARIZATION, 

C^O.17, C 2 =0.76 
NILS^O.53, NILS 2 =0.81 
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AERIAL IMAGE AT BEST FOCUS 
125 nm PITCH, 6% Att PSM, 75 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, RADIAL POLARIZATION, 

C^O.53, C 2 =0.51 
NILS^I.60, NILS 2 =1.47 
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RESIST IMAGE AT BEST FOCUS 
100 nm PITCH, CHROMELESS PSM CONTACT HOLES 
QUADRUPOLE ILLUMINATION, UNPOLARIZED LIGHT 
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RESIST IMAGE AT BEST FOCUS 
100 nm PITCH, CHROMELESS PSM CONTACT HOLES 
QUADRUPOLE ILLUMINATION, TANGENTIAL POLARIZATION, 
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FIG.9B 
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RESIST IMAGE AT BEST FOCUS 
100 nm PITCH, CHROMELESS PSM CONTACT HOLES 
QUADRUPOLE ILLUMINATION, RADIAL POLARIZATION, 
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FIG.9C 
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RESIST IMAGE CD vs. PITCH 
VARIABLE PITCH CHROMELESS PHASE MASKS 
CARTESIAN 0.9/0.1 QUADRUPOLE ILLUMINATION, 0.93 NA, RADIAL POLARIZATION 
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FIG.1 1A 
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RESIST IMAGE NILS vs. PITCH 
CHROMELESS PHASE MASKS 
CARTESIAN 0.9/0.1 QUADRUPOLE ILLUMINATION, 0.93 NA, RADIAL POLARIZATION 




3 2.5 
Z 2 

1.5 
1 

0.5 



100 200 300 



400 500 600 
PITCH (nm) 



700 800 900 



FIG.1 1B 
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RESIST IMAGE AT BEST FOCUS, n=1.78 
125 nm PITCH, 6% Att PSM, 67.5 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, UNPOLARIZED LIGHT, 
C 0 =0.73, C 45deg =0.64 
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RESIST IMAGE AT BEST FOCUS, n=1.78 
125 nm PITCH, 6% Att PSM, 67.5 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, TANGENTIAL POLARIZATION, 

C 0 =0.78, C 45deg =0.58 
NILS 0 =1.77, NILS 45de =1.82 
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FIG.14B 
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RESIST IMAGE AT BEST FOCUS, n=1.78 
125 nm PITCH, 6% Att PSM, 67.5 nm CONTACT WIDTH 
QUADRUPOLE ILLUMINATION, RADIAL POLARIZATION, 

C 0 =0.69, C 45d =0.70 




x (nm) 



FIG.14C 
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FIG. 16 
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AERIAL IMAGE AT BEST FOCUS 
100 nm PITCH, CHROMELESS PSM 
QUADRUPOLE ILLUMINATION, RADIAL POLARIZATION, 

C 0 =0.99, C 45d =0.99 
NILS 0 =3.10, NILS 45deg =3.70 
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FIG.18A 
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RESIST IMAGE 
100 nm PITCH, CHROMELESS PSM 
QUADRUPOLE ILLUMINATION, RADIAL POLARIZATION, 




x (nm) 



FIG.18B 



Sheet 31 of 39 
Appl. No. 10/781,803; Filed: Feb 20, 2004 
DktNo. 1857.1670001; Group Unit: 1752 
Inventors: Baba-Ali, et al Tel: 202-371-2600 
Title: Lithographic Printing with Polarized Light 



31/39 



CO 
Q_ 

O 



i 

CO < 

o a: 

a! 



CO 
LU 

LU 

3 



CO 
CO 
LU 

I 

LU 

o 

X 

o 



E P 

•4! E 



Q_ 
E 



o 
o 

CO 



X 
CL 

E 
c 

I 

o 
o 

CN 



CO o 
LU 
— I 

o 



< 



CO 
ZD 

o 
o 



CO 
LU 
DO 

LU 



a: 



o 
o 

CO 
Q_ 

CO 
CO 
LU 



O 



CO 
CNJ 
II 

CM 

CO 



9g 

I 

o 

CL 

is 

or 



2 o 

I 

Q_ 

E 
cz 

cd 

CD 
CO 



CO 
CD 

CO 
II 



O CO 

§1 

SSc CD 

■H ii 

~H CM 

=d o 
lu 

2^ 

o 'U 
o 



a 

i 

o 



CO 
ZD 

o 
o 



CO 
LU 
CQ 



CO 
LU 
I 

o 

JO 

h- 

o 
o 

CO 

a. 

CO 
CO 
LU 

I 

LU 

O 

a: 
n: 
o 

I 

Q_ 



O 

9E 

I 

O 
Q_ 



CO 
CO 
CNJ 
II 

CM 

CO 



3 



CO 
CO 

CO 



CD 
CM 



O CO 

Si 

Z CO 
CD 

CD 

i H 

CM 

=J o 

oS 
= 'U 

Cd O 

o 

I 

o 



CO 
CD 



UO ^ CO CM 

CD CD CD CD CD CD 




CD CD CD 
CD CD CD 
CO CM 



t— CM CO 



(aw) A 



CO uo 
CD CD 



^ CO CM t — 



m 

•ill 








CD CD CD CD CD 
CD UO CD UO 
CM t — t — 



CD CD CD 

o in o 

t- t- CM 



< 
CD 



E 

X 



(uju) A 



Sheet 32 of 39 
Appl. No. 10/781,803; Filed: Feb 20, 2004 
DktNo. 1857.1670001; Group Unit: 1752 
Inventors: Baba-Ali, et al Tel: 202-371-2600 
Title: Lithographic Printing with Polarized Light 



32/39 



CO 
LU 
I 

o 



CO 
ZD 
O 

o 



o 

5 2 ^ 



o 



CO 

II 

CM 

CO 



CO 
LU 
CO 

LU 

| 
1 



CO 
Q_ 

CO 
CO 
LU 

I 

LU 

o 
oa 

zn 
o 



o 



CO 
CO 

II 

co" 



to 
en 



=d o 

UJ co" 

.-S3 

o 



dcidcidcidclci 




CL 



ooooooooooo 

OOOOO CD CD CD CO CD 
LO^-COCVJt— t— cnjco^-lo 



CD 
CD 
LO 



3 

ZD 

o 

I 

o 



(luu) A 



CO 
LU 
— I 

o 



o 



7? ^ 



CO 
CD 



OON-COm^COCNJ 
CD CD CD CD CD CD CD 




CD 

5 



a: o 



3 

ZD 

q 
o 



(luu) A 



Sheet 33 of 39 
AppL No. 10/781,803; Filed: Feb 20, 2004 
DktNo. 1857.1670001; Group Unit: | 7 « 

HUe. Lithographic Printing with Polarized Light 



33/39 



CO 

o 
o 



CO 
LU 
CO 

!< 

LU 



CO 
UJ 

d 

I— 



o 
o 

CO 
Q_ 

CO 
CO 



O 
O 



CD 
CD 
CD 



o 

i 

o 

Q_ 

5* 



CM 
CO 
II 

CNJ 

CO 



CO 
CO 

z «U 

O CO 

§2 

^ °* 
s cd" 

■ 

CN 

zd O 



I uj in 

51 ^ »U 
o 



or 

a 
o 



CM 



CO CO ^ CM 
CD CD CD CD CD 



■EST 














-I I i A 



CD 
CD 



ooooooooooo' 

OOOOO CD CD CD CD CD 
CD CO CO CM CM ^ CO CO CD 



(uuu) A 



CO 
LU 



on 



o 

F= 



CO 



CO 
ZD 

o 
o 



i 

O 

CL 



CO 
UJ 

!< 

UJ 



CO 
Q_ 

CO 
CO 
UJ 

I 

LU 

o 



S o 



o 



CO 

II 

CM 

CO 



C3) CO h«- CD U) CO CM ' 
CDCDCDOOCDCDCD< 



m 



U- CO 

z" 11 

O CO~ 

Z LO 

=d o 



LU to 

-=J CD CD CD CD CD CD CD 

O ^ CD CD CD CD 

QL° CO C\| CM 



uZ " 

E 



CD 
CD 
CO 
CD 



CM 



CD 
CD 
CM 



CD 
CD CO 
CD ■ 
CO 



C£ o 

5 



(uuu) A 



o 



Sheet 34 of 39 
Appl. No. 10/781,803; Filed: Feb 20, 2004 
Diet No. 1857.1670001; Group Unit: 1752 
Inventors: Baba-Ali, et al Tel: 202-371-2600 
Title: Lithographic Printing with Polarized Light 



34/39 



AERIAL IMAGE NILS vs. PITCH 
CHROMELESS PHASE MASKS 
CARTESIAN 0.9/0.1 QUADRUPOLE ILLUMINATION, 0.93 NA, RADIAL POLARIZATION 
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FIG.20A 
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AERIAL IMAGE CD vs. PITCH 
VARIABLE PITCH CHROMELESS PHASE MASKS 
CARTESIAN 0.9/0.1 QUADRUPOLE ILLUMINATION, 0.93 NA, RADIAL POLARIZATION 
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FIG.20B 
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CUSTOM POLARIZATION MAP 
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FIG. 21 B 
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IMMERSION IMAGE AT BEST FOCUS 
100 nm PITCH, CHROMELESS PSM CONTACT HOLES 
QUADRUPOLE ILLUMINATION, UNPOLARIZED LIGHT, 

C 0 =0.62, C 45d =0.72 




x (nm) 



FIG. 22 
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AERIAL IMAGE AT BEST FOCUS, 13.4 nm WAVELENGTH, 0.25 NA 
100 nm PITCH BINARY MASK, 50 nm CONTACT WIDTH 
CONVENTIONAL 0.6 PC, UNPOLARIZED LIGHT, 
C 0 =0.98, C 45d =0.99 
NILS 0 =5.63, NILS 45deg =5.27 
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FIG. 23 



